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Genetic gain on higher stem weight cypress clones in Kanto breeding region
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Abstract : Forest Tree Breeding Center has conducted a specific tree breeding program “Development of higher stem weight clones
for Chamaecyparis obtusa (Japanese cypress)” to contribute improvement of forest function as carbon sink.

In this study, general combination ability of each clone for tree height, DBH and wood density was estimated from data analysis of
growth and Pylodyn penetration in progeny tests under the program. Additionally, individual stem dry weight of each clone was
predicted in accordance with the combination ability, and the genetic gain in each breeding region was calculated. It was found that
individual stem weight was correlated with stem volume, which was calculated from tree height and diameter, compared to wood
density. Genetic gain of more than 7% in stem weight was recognized in all breeding regions. This result, therefore, shows that a

tree breeding program can be applied to improvement in the individual stem weight of Japanese cypress.
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Table 1. Number of progeny test sites used for evaluation
of growth traits

HEX 7 RE MR
LB EER 1
LN 9
HER 5
BT E TR 6
BER 1
FER 1
EENS 1
hERLLE RHFR 12
5 B2 12 22
Rig FRRE IR 27
BHER 10
H 95
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Table 2. Number of evaluated plus trees
BiEX EiRth PR Bl
BER 33 4
JLEER N 8 8
HER 9 9
R RILR 18 9
FER 16 13
BER 58 18
R 15 11
FEINT 46 26
RHE 38 33
PEILE IV 15 9
I BB 12 49 47
wiE B R 64 42
EHME 33 33
B 402 262

K— 3. MEEZFHE L7 UEM
Table 3. List of progeny test sites used for evaluation of
wood density

REWS BERE AN FATER EER#$F AETERR

BEAT 29 JLREER KR 40 42 613
BRI 30 JLREAER AR 40 40 591
BEAT 63 JLREER iEAKE 29 50 655
R 15 REILE REFR 41 50 392

R 19 fELE EFER 40 38 539
g 2 hEUE BHRE 39 45 103

B4 23 EpILE IHERE 28 51 597
BN 34 Hifs #EER 38 33 408
B 35 HiE #HEER 38 32 471
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Table 4. Summary of predicted values for the evaluated
traits

HE HMEEER BB MEE #RES
(m) (cm) (M) kg/m®  (ke)

FEiiE 128 16.6 0.148 384 57.1
mAIE 13.1 18.1 0.180 403 69.4
B®/IME 125 156 0.127 353 496
ZH#RFEE 01 04 0.009 7 35

EEREL  08% 2.7% 6.0% 1.9% 6.1%

FIEEOTRIEICIT S REROMBEAEE— 5 1TRT,
Tt & MEE A OFRNE 0.738 L2~ 7=(P < 0.01), Zh
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FEBNIERD B2 o 7=(P>0.05), ZDZEnD, i
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Table 5. Correlation coefficients between the traits based
on the predicted values

BE WESEZE BHME MEE BHES
BE 0738 0788 -0042 0.764
MWEEE| 0997 -0127 0943
BHME ok ok -0.116 0950
MEE ns. ns. ns. 0.201
®REE *ok *ok *ok *

**:p <0.01, % :p <0.05, n.s. : not significant
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Table 6. Predicted values and genetic gains for the traits in the higher stem weight cypress clones

BEX s Bk #wE' | mEEe’ | edsw’ | sEx’ | sss | SEE
7 (m) (om) (m% (kg/m®) (ke) ST fiE°
FHE1S HARER 129 17.0 0.156 388 60.7 4
K %25 BHER 12.8 175 0.164 388 63.7 5
JeREER 2RETFH 12.8 16.7 0.149 387 579
ﬁii/o);;%;‘ég g 0% 3% 7% 0% 7%
FEEE3IT RHR 12.8 16.8 0.151 391 59.0 4
Sl2s I B2 IR 12.9 16.7 0.150 400 59.9 4
hEILE 2RHEFH 12.8 16.5 0.146 383 555
ﬁii/@g;%‘;ﬁ?ﬁ& 0% 2% 3% 3% 7%
BEt48 IR 13.0 17.6 0.168 377 63.3 5
=165 IR 13.0 178 0.172 384 65.7 4
g 2RHFH 12.8 16.7 0.149 383 59.3
ﬁiifggé‘;ﬁ?ﬁé 2% 6% 14% 1% 9%
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